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liberated from the ischaemic muscles, which are necrotic and therefore
become decolorised. In fatal cases the secretion of urine decreases
progressively and it becomes less concentrated though strongly acid;
ultimately it resembles in composition unconcentrated glomenilar
filtrate. It was observed that the prognosis was very bad if diuresis
failed to appear by the fifth day, that the heart's action became
irregular, and that death was often very sudden; this has been
attributed to the excess of potassium in the blood. In such cases
the kidneys are of increased size and their substance is oedematous and
pale, in some a distinct zone of increased pallor is seen in the inner
part of the cortex.
Microscopically, the glomerular capillaries appear normal but the
parietal layer of capsular epithelium may be partly relaced by cubical
cells and the capsular space is filled with eosinophiMc granular material
which also occurs freely in the first convoluted tubule, filling its lumen
and extending into Henle's loop. The most severe damage is seen
in the ascending limb and especially in the distal convoluted tubule,
the lining of which may be completely necrotic and surrounded by
fibroblastic and cellular reaction. Some of the ascending limbs of
Henle show foci of rupture with protrusion of their contained casts
into an adjacent venule, resulting in tubulo-venous fistulas and the
formation of thrombus in the venule (Shaw Dunn). In the distal
convoluted tubules there are characteristic brownish casts of pre-
cipitated myohaemoglobin or some derivative and in the collecting
tubules these are accompanied by many cells derived from tubular
catarrh. Regenerative changes in the tubular epithelium are usually
present.
The_renal lesions after incompatible transfusion and other con-
ditions^f^tr^^scular lysis are essentially similar except that the
pigmented casts contain haemoglobin instead of myohaemoglobin. The
view is no longer held that in such states anuria is the result of tubular
blockage, and it is now thought to arise from a failure of the damaged
ascending loops and second convoluted tubules to carry out their
normal selective reabsorption of water and solutes. Homer Smith
has estimated that about seven-eighths of the glomerular filtrate is
normally reabsorbed in the proximal tubules and thin limb of Henle,
leaving only about one-eighth to be subjected to further absorption in
the broad ascending limb and second convoluted tubule ; selective re-
absorption in this zone therefore determines the final composition of the
urine. Shaw Dunn thought that in the crush syndrome the localisation
of the maximum damage in the distal tubules was attributable to the
.high concentration of some abnormal metabolite derived from the
necrotic muscles, and instanced the similar localisation of renal damage
by phosphates and by uric acid, but it is difficult to apply this explana-
tion to the almost identical changes seen in incompatible transfusion, etc.
It is generally agreed that the most significant changes are those
in the distal tubules and hence the term * lower nephron nephrosis *